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FUEL CELL POWERED ELECTRIC VEHICLE 

FIELD OF THE INVENTION 
The present invention relates to a fuel cell powered 
5 electric vehicle having a fuel cell and an electricity 
storing apparatus for storing electricity generated by 
the fuel cell,, and more particularly to the fuel cell 
powered electric vehicle having a structure in which a 
plate are interposed between the fuel cell and: the 
10 electricity storing device. 

DESCRIPTION OF THE RELATED ART 
- Conventionally, in fuel cell powered . electric . 
vehicles, a fuel cell stack which is controlled at a high : 
15 temperature is disposed at a front nose part -or under . 
a cabin. The electricity storing device for temporarily 
. storing electricity generated by the fuel . cells is 
disposed separately from the fuel cell stack at a different 
location such as a trunk at a rear part of the vehicle 
20 since the device is controlled at a low temperature. 

Fig. 3 shows an arrangement of the fuel cell and 
the electricity storing device on a fuel cell powered 
electric vehicle (hereinafter, also referred to as a 
vehicle) in a related art . Afuel cell system 32 including 
25 a fuel cell stack 31 is stored at a front nose portion 
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35 of a vehicle 30. The fuel cell system is cooled by 
a cooling line. The fuel cell system 32 is constructed 
to store, in addition to the fuel cell stack 31, a 
humidifier, a heat ex change rand an electricity generation 
5 control circuit, which are not shown, in the same box. 
In addition, an electricity storing device. 33. is stored 
in a trunk 36. The electricity storing device is cooled 
by a cooling line. As this occurs, the fuel cell stack 
31 and the electricity storing device. 33 are connected 

10 by high voltage wiring 34. • 

However,, the cooling of the fuel cell and the 
electricity storing device according to their controlled 
temperatures can be facilitated using their own cooling 
lines . .. There is caused a problem that the volume, .weight 

15 and costs. of the -whole system of the fuel .cell system 
are increased, since the fuel cell and the electricity 
storing : device are disposed away from each other at the 
different -locations. • . 

In addition, the high voltage wiring connecting 

20 between the fuel cell and the electricity storing device 
is forced to be long. Therefore, the layout of the wiring 
becomes complex . The electric power of the fuel cell system 
loss is increased. 

25 SUMMARY OF THE INVENTION 
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It is an object of the invention to provide a fuel 
cell powered electric vehicle which can make the fuel 
cell and the electricity storing device for storing 
electricity generated by the fuel cell lighter in weight 
5 and smaller in size, the high voltage wiring shorter in 
length and the production costs lower. Further, the fuel 
cell powered electric vehicle can allow the fuel cell 
and the electricity storing device to be cooled 
effectively. 

10 According to a first aspect of the invention, there: 

is provided with a fuel cell powered electric vehicle, 
including : 

: a fuel cell controlled at a predetermined 
. temperature ;. : -x 

15 an electricity storing : device : for : storing 

electricity generated by the fuel cell; and 

a box for storing the fuel cell and the electricity 
storing device disposed under a floor of a cabin, the 
box including a plate for separating the fuel cell from 
20 the electricity storing device, 
wherein 

a through hole for connecting between the 
electricity storing device and the cabin is provided on 
the box, and 
25 wherein 
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the electricity storing device is cooled by air which 
has passed through the through hole. 

According to the first aspect of the invention, the 
fuel cell and the electricity storing device can be 
5 disposed via a plate in the box under a cabin, whereby 
the weight, size and costs of the fuel cell and the 
electricity storing device can be made lighter , smaller . 
and lower, respectively. Furthermore, the length of the 
high voltage wiring connecting between the fuel cell and 
10 the electricity storing device can be. made, shorter . The 
electric power loss can also be made smaller by disposing 
the fuel cell and the electricity storing device in the 
common box.. 

Furthermore, the electricity storing device 
15 controlled at relatively lower temperature, than the fuel 
cell can be cooled by the air within the cabin. The fuel 
cell controlled at relatively higher temperature than 
the electricity storing device. The fuel .cell is 
controlled at temperature, which is different from the 
20 electricity storing device. Therefore, the fuel cell can 
be cooled by a separate cooling line, whereby the fuel 
cell and the electricity storing device can effectively 
cooled to there own controlled temperatures. 

In addition, the fuel cell and the electricity 
25 storing device can be protected against damage by external 
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force by disposing them in the common box. 

According to a second aspect of the invention, the 
fuel cell powered electric vehicle according to claim 
1 further including a heat insulating material provided 
5 on the plate . 

According to the second aspect of the invention, 
proper heat insulation can be provided between the fuel 
cell and the electricity storing device which have the 
different controlled temperatures, since the heat 
10 insulating material is included in the plate. The cooling ... 
efficiency can be improved to thereby provide an effective 
cooling. In other, words , even when. the fuel cell and the 
electricity storing device are disposed close andadjacent 
. to each other via the plate, since influence of heat 
15 generated by the fuel cell on the electricity storing 
device or vice versa is interrupted by the separation 
including the heating insulating material, temperature 
controls at different temperature bands can easily be 
implemented . 

20 According to the third aspect of the invention, the 

electricity storing device has a refrigerant inlet port 
and a refrigerant outlet port so that the refrigerant 
inlet and outlet ports connect to the cabin via the trough 
hole. 

25 According to the fourth aspect of the invention, 
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the electricity storing device is controlled at a 
predetermined temperature . 

According to the fifth aspect of the invention, the 
predetermined temperature of the electricity storing 
5 device is in a range of from about: 40 to 50°C. 

According to the sixth aspect of the invention, the 
fuel cell powered electric vehicle has a cooling device 
controlling the fuel cell at a predetermined temperature . 
According to the seventh aspect of the invention, 
10 the predetermined temperature of the cooling device is, 
, from about . 60°C to 80°C. 

. ' BRIEF DESCRIPTION OF THE DRAWINGS 
Fig . 1A is a plan view showing an. arrangement of 
15 a fuel : cell, system and an electricity: storing device 
according to an embodiment of the invention; 

Fig. IB is .a partially sectional left side view 
according to an embodiment of the invention; 

Fig. 2 is an enlarged sectional view showing the 
20 arrangement of the fuel cell system and the electricity 
storing device according to the embodiment of the 
invention; 

Fig. 3A is a plan view showing an arrangement of 
a fuel cell system and an electricity storing device 
25 according to a related art; and 
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Fig. 3B is a left side view showing an arrangement 
of a fuel cell system and an electricity storing device 
according to a related art. 



5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the accompanying drawings, an 
embodiment of a fuel cell powered electric vehicle 
according to the invention willbe described. Fig. 1 shows 
an arrangement of a fuel cell system and an electricity 

10 storing device of a fuel cell powered electric vehicle 
according to an embodiment of the invention, in which 
Fig. 1A is a plan view and Fig. IB is a left side view 
. of the vehicle. As shown in Fig. 1, in a fuel cell powered 
electric vehicle 10 having a fuel cell system 12 including 

15 a fuel cell stack 11 constituted by a, plurality of stacked 
flat plate-like fuel cells and an electricity storing 
device 13 for storing electricity generated by the fuel 
cell system 12, the fuel cell system 12-and the electricity 
storing device 13 are stored in a common box 14 and are 

20 disposed under a floor 21 of a cabin 20, and a plate 15 
is provided to separate the fuel cell system 12 and the 
electricity storing device 13 stored in the interior of 
the box 14 from each other. Furthermore, heat insulating 
materials 18 are affixed to front and back of the plate 

25 15. 
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This fuel cell system 12 generates electricity 
through electrochemical reaction between hydrogen and 
oxygen supplied from a hydrogen supply source including 
a high pressure tank, not shown, and an air supply source 
5 . constituted by a compressor, respectively. Electricity 
so generated is then supplied to a driving motor, not 
shown, so as to drive the fuel cell powered electric 
vehicle . 

In addition, the electricity storing device 13 is 

10 able to store part of electricity generated by the fuel 
cell. In particular , stores surplus generated output that 
is generated when the speed of the fuel cell powered 
electric vehicle is decreased. Furthermore, the 
electric power so stored is supplied to the driving motor 

15 when the. fuel cell powered vehicle is accelerated so as 
to assist the fuel cell. 

This electricity storing device 13 is disposed 
substantially directly below a rear seat 19 via the floor 
21 of the cabin 20. a refrigerant inlet ports 16 and a 

20 refrigerant outlet port 17 are made to open to the interior 
of the cabin 20 via through holes, which will be described 
later on, so that air within the cabin 20 can be circulated 
as a refrigerant. 

Fig. 2 is an enlarged sectional view showing the 

25 arrangement of the fuel cell system and the electricity 
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storing device. In Fig. 2, the fuel cell system 12 and 
the electricity storing device 13 in the interior of the 
box 14 is separated by the plate 15, and the heat insulation 
materials 18 are provided on the plate 15. Accordingly, 
5 the fuel cell system 12 and the electricity storing device 
13 to be heat separated from each other. 

Since the fuel cell generates heat when electricity . 
is generated through electrochemical reaction of hydrogen 
and oxidant, cooling water is circulated through the fuel . 

10 . cell system 12 by a cooling device such as a cooling pump 
23, -and the cooling water is allowed to.be cooled by a 
cooling device such as a radiator, not shown., whereby 
the fuel cell system 12 is controlled to be cooled to 
the predetermined temperature. ;• .- 

15 The electricity storing device 13.: includes, for 

. example, an electric double layer capacitor or a secondary 
battery. The device 13 is enabling to. storage part of 
electricity generated by the fuel cell. . In addition, the 
device 13 generates heat through electrochemical reaction 

20 or electric resistance when electricity is charged and 
discharged. Duetothis, through holes 24 , 2 5 are provided 
in the floor 21 of the cabin 20 for the electricity storing 
device 13 so that communications are established between 
the refrigerant inlet ports 16 and the refrigerant outlet 

25 port 17 of the electricity storing device 13 and the cabin 
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20. Furthermore, a fan 22 is provided in the refrigerant 
outlet port 17 for discharging air within the electricity 
storing device 13 into the cabin 20 . As this occurs, since 
the electricity storing device 13 has the refrigerant 
5 inlet ports 16, and the refrigerant outlet port 17, air 
within the electricity storing device 13 is discharged 
into the cabin 20 via the through hole 25, and air within 
the cabin 20 is drawn into the electricity storing device 
13 via the through holes 24 . In addition, the refrigerant 

10 inlet ports 16 and the refrigerant .outlet port 17 are 
disposed at predetermined angles so that the air 
discharged into the cabin 20 via the through hole 25 does 
. not enter the refrigerant inlet ports. 16 directly from 
the refrigerant outlet port 17. \ 

15 ' The air drawn in from the refrigerant, inlet ports . 

16 as refrigerant cools the electricity storing device 
13 and is then discharged into a space below, the rear 
seat 19 in the cabin 20 through the through hole 25 formed 
in the floor 21 of the cabin 20. 

20 Next, the function of the fuel cell powered electric 

vehicle is described heretofore will be described. As 
shown in Fig. 2, the fuel cell system 12 is allowed to 
have its own cooling device, since the fuel cell system. 
12 and the electricity storing device 13 stored in the 

25 interior of the box 14 are separated from each other by 
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the plate 15* The fuel cell system 12 is controlled at 
a temperature ranging from about 60 to 80°C by the cooling 
pump 23 and a pump control means, not shown. 

In addition, the refrigerant outlet port 17 of the 
5 electricity storing device 13 is made to open toward the 
cabin 20. Air within the electricity storing device is 
discharged into the cabin 20 through the through hole 
25 formed in the floor 21 of the cabin 20 by the fan 22 
provided in the refrigerant outlet port 17 so opened. 

10 As this occurs, since the electricity storing device 13. 
has the refrigerant inlet ports 1 6 and the refrigerant 
outlet port 17, air within the electricity storing device 
• 13 is discharged into the cabin 20 from the refrigerant 
: .outlet port 17 through the through hole 25. Air within 

15 the/cabin 2 0 is drawn into the elect ricity stor ing 'device 
13 from the through holes 24 via the refrigerant outlet 
ports 16. Accordingly, the electricity storing, device 
13 is. controlled at a predetermined temperature -which 
is lower than that of the fuel cell system 12. The 

20 predetermined temperature is in a range of from about 
4 0 to 50°C. 

Air thus discharged from the refrigerant outlet port 
17 of the electricity storing device 13 is allowed to 
pass through the through hole 25 formed in the floor 21 
25 of the cabin 20 to be discharged below the rear seat 19 
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in the cabin 20, so that it can circulate between the 
cabin 20 and the electricity storing device 13. 

In addition, the fuel cell system 12 and the 
electricity storing device 13 are separated by the plate 
5 15 inside the box 14, the interior of the box 14 being 
thus divided by the plate 15 into respective sealed 
structures. The heat insula ting mat erial s 1 8 are provided 
on the plate 15, so that the fuel cell system 12 and the 
*. electricity storing device 13 are heat insulated from 
10 each other, whereby the transfer of heat from the fuel 
cell system 12 having the relatively higher temperature . 
than that of the electricity storing device 13 is made 
. difficult . Accordingly, it is possible to prevent, the 
increase in temperature of the electricity storing device 
15 13. ; ■■ - " ■ ■ - -.V - / - . ; 

In addition, since the fuel cell system 12 and the 
electricity storing device 13 are stored together in the 
box 14 via the plate 15, the length of the high voltage 
wiring (not shown) can be made short , whereby the electric 
20 power loss can be reduced. 

Additionally, condition-controlled air within the 
cabin 20 can be utilized by putting the refrigerant inlet 
ports 16 and the refrigerant outlet port 17 of the 
electricity storing device 13 having the relatively lower 
25 controlled temperature through the floor 21 of the cabin 



12 



20 for communication with the cabin 20, thereby making 
it possible to cool the electricity storing device 13 
effectively . 

Furthermore, since the fuel cell system 12 and the 
5 electricity storing device 13 are installed under the 
floor of the cabin 20, the fuel cell system 12 and the 
.. electricity storing device 13 are prevented from being 
affected by direct sunlight, whereby the temperatures 
of the fuel cell system 12 and the electricity storing 
10 device 13 are made difficult to be increased even when 
the electric vehicle is left direct exposed to strong 
sunlight . 

Thus, the condition-controlled air within the cabin 
20 can be utilized by putting the refrigerant inlet ports 

15 16 and the refrigerant outlet port 1.7 of the electricity 
storing device 13 having the relatively lower controlled 
temperature through the floor 21 of the cabin. 20 for 
communication with the cabin 20, thereby making it 
possible to cool the electricity storing device 13 

20 effectively. 

In addition, since the plate 15 is provided to 
separate the fuel cell system 12 and the electricity 
storing device 13 in the interior of the box 14 from each 
other. The fuel cell system 12 and the electricity storing 

25 device 13 which have the different controlled temperatures 



13 



can be cooled using the separate cooling lines. The fuel 
cell system 12 and the electricity storing device 13 can 
be united together to form a unitary body via the plate 
15, whereby the service and maintenance of the system 
5 and the apparatus can be implemented effectively. 
Furthermore, by uniting the system and the apparatus 
together to form a unitary body, the rigidity of the box 
14 can be increased, thereby making it possible to protect 
the fuel cell system 12 and the electricity storing. device 

10 13 against damage resulting from external : force; • . 

Additionally, since the through holes 24, 2 5 are ,.: 
formed below the rear seat 19 in the cabin 20, the space 
of the cabin 20 can be utilized effectively, and air ... 
discharged from the fan 22 is prevented from being applied 

15 direct to passengers . 

The embodiment that has thus been described 
heretofore is only an example for explaining the invention 
and hence, the invention is not limited to the aforesaid 
embodiment and can be modified in various ways without 

20 depart ing from the spirit and scope thereof . For example, 
while the invention is has been described by reference 
to the embodiment in which the electricity storing device 
is cooled by discharging air as refrigerant into the 
passenger compartment using the fan, the fan may be 

25 disposed in the vicinity of the refrigerant inlet port 
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so that air within the passenger compartment is drawn 
into the electricity storing device from the refrigerant 
inlet port for cooling the electricity storing device, 
and air as refrigerant may then be discharged into the 
5 passenger compartment . 

In addition, an apparatus which makes use of an 
electric double layer capacitor working based on the 
electric double layer principle or a nickel-combined cell 
can.be applied as the electricity storing device 13, Then, 

10 deteriorations in electrostatic capacity and life of the 
electricity storing device can be prevented by taking . 
countermeasures against high temperatures as has been . 
described heretofore. 
, v .[Advantages: of the Invention] •• - v.. - • . 

15 As has been described heretofore, according to the . 

first aspect of the invention, the fuel cell and the 
electricity storing device can be disposed together within 
the box under the floor of the passenger compartment by ■ 
separating the fuel cell and the electricity storing 

20 device in the interior of the box from each other with 
the plate and hence allowing them to be cooled by the 
separate cooling lines, whereby the weight , size and costs 
of the fuel cell and the electricity storing device can 
be made lighter, smaller and lower, respectively. 

25 Furthermore, the length of the high voltage wiring between 
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the fuel cell and the electricity storing device can be 
made shorter by disposing the cell and the apparatus 
together in the box. In addition, the deterioration in 
life of the electricity storing device can be prevented 
by controlling the temperature of the electricity storing 
device . . / 

According to the second aspect of the invention, 
since the heat insulating materials are provided on the 
plate, the fuel cell and the electricity storing device 
which have the different controlled temperatures can be 
heat insulated from each other, whereby: the cooling 
efficiency can be improved, and effective cooling can 
be provided. 
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